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    随着人民生活水平的提高，对稻米品质的要求也越来越高。垩白性状是评价
稻米外观品质的重要指标，对其研究有助于稻米品质的改善。本研究选用的材料
为优质低垩白品系珍佳 B（ZJB，即珍汕 97B与佳辐占的杂交后代）和高垩白亲




为 4%，ZB 的垩白粒率为 80%、垩白度为 30%；筛选出的 3 个低垩白株的垩白
粒率平均值为 14%、垩白度平均值为 2.6%，3 个高垩白株的垩白粒率平均值为
77%、垩白度平均值为 21%；2014年早季 ZJB的垩白粒率为 3%、垩白度为 0.3%，
ZB的垩白粒率为 75%、垩白度为 15%；筛选出的 3个低垩白株的垩白粒率平均











分析后发现，差异蛋白点 D11 和 D33 是分子伴侣蛋白，在介导其他蛋白质的正



















    With the improvement of people’s living standard, the requirement for rice is not 
just for quantity, but also for quality. Chalkiness of grain is an important indicator for 
evaluating the appearance quality of rice. Thus, studies on chalkiness are helpful to 
improve the quality of rice. ZhenjiaB(ZJB) with low chalkiness and Zhenshan97B(ZB) 
with high chalkiness were chosen and used as the parent materials. In addition, 
several rice plants screened by grain appearance quality and SSR (Simple sequence 
repeats) markers from BC7F2 and BC7F4 (derived from the cross between ZJB and ZB, 
then backcrossed with ZB), were chosen as the high and low chalky materials. In this 
study, proteomics technology was used to analyze the expression of grain protein 
during grain filling stage. The main results were as the following:  
    (1) The result of grain chalkiness measured on two season materials was: in 2013, 
the percentages of chalky grains and chalkiness in ZJB were 10% and 4%, while the 
percentages in ZB were 80% and 30%. In the high and low chalky materials screened 
from BC7F2, the percentages of chalky grain and chalkiness were 14% / 2.6% and 
77% / 21%. In 2014, the percentages of chalky grains and chalkiness in ZJB were 3% 
and 0.3%, while the percentages in ZB were 75% and 15%. In the high and low 
chalky materials screened from BC7F4, the percentages of chalky grain and chalkiness 
were 15% / 24% and 71% / 15%. The high and low chalky materials screened had 
significant difference in chalkiness, which suggested that the effect of the screening 
was good, and could be chosen for chalkiness studying. 
(2) Materials in all periods of two seasons were analyzed by proteomics. The 
results showed that about 500~800 spots could be detected on each 2-DE map, and 
they mainly distributed between pI 3~9 and Mr15~120kD. The amount of proteins 
reduced gradually during grain filling period, and the change was especially dramatic 
in 12~24 days after flowering, then trended stably until grain maturity. 
 (3)Materials in all periods of two seasons were analyzed by differential 

















proteins(D11、D19、D20 and D33) between high and low chalky materials. And their 
expressions were all higher in the high chalky materials than the low chalky ones. 
D11 and D33 were mainly the molecular chaperone proteins, and they played an 
important role in the synthesis of other proteins; D19 and D20 were mainly granule 
bound starch synthase І, and this enzyme was the key enzyme in the synthesis of 
amylose in rice endosperm, and the lack of it leaded to the lack of amylose. 
 
































































图 1-1  垩白稻米和无垩白稻米 
Figure 1-1  Chalky and non-chalky rice grains 
注：左图为珍汕 97B，右图为珍佳 B 
















































系（Chromosome Segment Substitution Lines，CSSLs）和重组自交系群体
























白面积。Wan等[27]在8 个不同环境中对CSSLs 群体进行研究，在G1149～R727 
区间上同时检测到同时控制垩白粒率，垩白度以及垩白面积的QTLs。其中，Zhou 
等[28]在第6号和第7号染色体上发现控制垩白的主效QTL qPGWC-7，并将该QTL 









表 1-1 水稻垩白性状相关 QTL定位结果[33] 
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